Pneumomediastinum and subcutaneous emphysema are very rare reported signs of colonic perforation most often associated with diverticulitis, toxic megacolon and colonoscopy. We report a case of a 60-year-old man with subcutaneous emphysema and pneumomediastinum, which developed three days after a car accident without pneumothorax. A computed tomography scan demonstrated perforation of a sigmoid diverticulum in conjunction with air. A laparotomy was performed and revealed a perforated sigmoid diverticulum, fistulized into the retroperitoneal cavity. We suspect that this diverticular perforation was caused by the deterioration of the sigmoid mesocolon secondary to the blunt abdominal trauma. To our knowledge, this is the first report in the literature about pneumomediastinum and subcutaneous emphysema caused by sigmoid diverticular rupture following mesosigmoid trauma.
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Pneumomediastinum and subcutaneous emphysema are uncommon clinical entities that occur when air leaks from the lungs or any of the luminal organs, such as the bronchial tube, larynx, trachea, esophagus, and very rarely, the colon, with subsequent dissection into the mediastinum. The continuum of fascial planes connecting cervical soft tissues with the mediastinum and retroperitoneum permits this dissection.
[1] We describe herein a patient presenting with subcutaneous emphysema and pneumomediastinum caused by sigmoid diverticulum perforation three days after a blunt abdominal trauma.
CASE REPORT
A 60-year-old man presented to the Emergency Department with severe pain in his left groin and left forearm after a car accident. On admission, his blood pressure was 110/70 mmHg with a regular heart rate of 80/min. The initial clinical evaluation revealed a deformity on the left forearm and tenderness to palpation of the left groin accompanied by restricted motion of the left hip. He had minimal abdominal tenderness on palpation and no signs of respiratory distress. His vital signs and hemoglobin level remained stable during the follow-up in the Emergency Department. Fractures of the left acetabulum and fracture of both bones of the left forearm were documented on the radiography. Bilateral anterior fractures of the 8th rib, which involved the costochondral junction, and bilateral minimal pleural effusions were identified by a thoracic tomographic scan. Neither pneumothorax nor pneumomediastinum was observed. An abdominal tomographic scan revealed mesenteric and mural thickening of the sigmoid colon, multiple sigmoid diverticula (Fig. 1a,  b) and minimal perihepatic and perisplenic fluid collection. After traction was applied to the left leg and the left arm was immobilized in a cast, the patient was transferred to the Department of Orthopedics. On the third day of the hospitalization, subcutaneous emphysema developed in the right upper quadrant of the abdomen and disseminated up to the level of the 7th rib on the right side and down to the scrotum within 10 hours. He had no abdominal tenderness on palpation but he became febrile and confused. The initial total leukocyte count of 17300/mm³ on admission was increased to 19600/mm³. A new chest radiograph showed a left-sided pneumomediastinum without pneumothorax. A second thoracoabdominopelvic computed tomography scan revealed extraperitoneal free air in the mediastinum, retroperitoneal space and subcutaneous tissue. In addition to these findings, perforation of a sigmoid diverticulum was identified (Fig. 2a, b) . During the tomography scan, contrast medium was applied orally to visualize any possible perforation site of the esophagus. Images of lower parts of the pelvis were also taken to examine the rectum. No other possible cause of the extraperitoneal air except the diverticular perforation was found. After the tomography, laparotomy was performed. The abdominal exploration revealed that the sigmoid mesocolon and sigmoid colon were edematous and fragile, possibly due to the trauma. The sigmoid diverticulum perforation was confirmed, forming an abscess that was fistulized into the retroperitoneal space without any leakage into the peritoneum. After aspirating the pus and irrigating the area with saline, the necrotic tissue around the abscess was debrided and Hartmann's procedure was performed. On the 5th postoperative day, he was able to be extubated and enteral feeding was begun. In spite of medical management and noninvasive respiratory support, respiratory distress syndrome developed two Ocak -January 2011 Ulus Travma Acil Cerrahi Derg Fig. 1. (a) (axial) and (b) (coronal) . The first tomography after the trauma: mesenteric fibrofatty changes in the sigmoid mesocolon and multiple sigmoid diverticula are observed. weeks after the extubation and the patient was reintubated and died on the 24th postoperative day. DISCUSSION Pneumomediastinum and subcutaneous emphysema may be observed after intrathoracic pressure changes, leading to alveolar rupture and dissection of air along the tracheobronchial tree due to emesis or asthma flare-ups and sometimes spontaneously without any specific reason. [2, 3] Emesis may also cause esophageal rupture, which may lead to pneumomediastinum and subcutaneous emphysema. [4] Aspiration of a foreign body is also described in the possible etiology by puncturing the airway or by increasing the pressure. [5] Our patient did not have any of these in his history. Blunt chest trauma may also be a cause of pneumomediastinum by tearing the tracheobronchial and esophageal structures. [6] [7] [8] Pneumothorax usually accompanies these findings depending on the type of the injury. In our case, pneumothorax was not observed in the early and late radiography and computed tomography scan. The tracheobronchial tree was intact and no contrast medium leakage from the esophagus was observed on the tomography scan. Pneumomediastinum and subcutaneous emphysema are also very rare signs of colonic perforation, which is usually secondary to diverticulitis, [9, 10] toxic megacolon in ulcerative colitis, [11] colonoscopy, [12] endoscopic polypectomy, [13] and very rarely, spontaneously. [14] In our case, it was thought that the pneumomediastinum, pneumoretroperitoneum and subcutaneous emphysema were due to the perforation of a sigmoid diverticulum, which was documented by both tomography scans and abdominal exploration. However, it is interesting that in the first tomography images, there was no sign of perforation but multiple sigmoid diverticula and mesenteric and mural thickening of the sigmoid colon secondary to the injury. The second tomography identified the diverticulum perforation on the third day of his hospitalization. During the laparotomy, we noticed that the sigmoid colon and mesocolon were edematous and fragile, walled off by an abscess that was fistulized into the retroperitoneal space. We concluded that this diverticulum perforation resulted in subcutaneous emphysema and pneumomediastinum. To our knowledge, this is the first report in the literature about pneumomediastinum and subcutaneous emphysema caused by sigmoid diverticulum perforation secondary to blunt abdominal trauma.
